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would give opportunity for a good deal of discussion; but for the present purpose it may suffice to suppose that, if the spectrum is to be divided into n distinguishable parts, so that its angular width is n times the angular width of the slit, the apparent brightness is of order Ijn as compared with that of the sun.
Under the conditions above supposed the angular width of the slit is in excess of the ocular limit, and the distance might be increased beyond d without prejudice to the brilliancy of the spectrum. As the angular width decreases, so does the angular dispersion necessary to attain a given degree of purity. But this process must not be continued to the point where wzfd approaches the ocular limit. Beyond that limit it is evident that no accession of purity would attend an increase in d under given dispersion. Accordingly the dispersion could not be reduced, if the purity is to be maintained; and the brightness necessarily suffers. It must always be a condition of full brightness that the angular width of the slit exceed the ocular limit.
Let us now suppose, on the other hand, that wz is so small that the image of the sun is dilated to many times s, or that wz is much less than \/s. The divergence of the light is now not s, but X/w2; and, if the pupil be just immersed,
The angular width of the slit w2/d is thus equal to \/p, that is, it coincides with the ocular limit. The resulting spectrum necessarily falls short of full brightness, for it is.evident that further brightness would attend an augmentation of the solar diameter, up to the point at which the dilatation due to diffraction is no longer a sensible fraction of the whole. In comparison with full brightness the actual brightness is of order wzsf\; or, if the purity required is represented by n, we may consider the brightness of the spectrum relatively to that of the sun to be of order w3s/(n\).
In the application of these considerations to Lloyd's bands we have to regard the narrow slit m, as illuminated, not by the sun of diameter s, but by the much narrower source allowed by the first slit, whose angular width is W!/D. On this account the reduction of brightness is at least wl/(sD). If w± be so narrow as itself to dilate the solar image, a further reduction would ensue; but this could always be avoided, either by increase of D, or by the use of a burning-glass focusing the sun upon the first slit. The brightness of the spectrum of purity n from the second slit is thus of order
sD   n\*     n\D
We have now to introduce the limitations upon MI and wa. By (4) w^ must not exceed 6/(4n); and by (2) wz must not exceed XD/(2i). Hence the
brightness is of order
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